Dynamics Explorer 1 observations within the midaltitude polar cusp provide indirect evidence of reconnected flux tubes (RFT) envisioned to be extensions of the flux transfer events reportedly found near the magnetopause. In this study, low-energy plasma, high-energy plasma, magnetic fields, and electric fields were used to identify the signatures of reconnected flux tubes in the midaltitude cusp. Inside isolated flux tubes, low-energy plasma was observed to be transferred from the magnetosheath to the magnetosphere, and relatively hot plasma was observed to be transferred from the magnetosphere to the magnetosheath. 
INTRODUCTION
The process of magnetic flux transfer from the dayside magnetosphere to the nightside and back is very important in understanding magnetic storms and polar magnetic substorms. However, there is continuous controversy regarding the spatial and temporal nature of this process. Dungey [1961] applied the idea of magnetic field line reconnection to geomagnetic phenomena, while Alfv•n [1976] has implied that steady state reconnection is misleading. Haerendel et al. [1978] have proposed merging in the polar cusp and envisioned a process taking place on a small spatiotemporal scale. Presently, the entry of magnetosheath plasma into the Earth's dayside magnetosphere via reconnection can be classified into three categories: (1) quasi-steady reconnection (QSR) [ Sonnerup et al., 1981 ; Aggson et al., 1983] , which is thought to be initiated near the subsolar point on the magnetopause; (2) flux transfer events (FTEs) Elphic, 1978, 1979 Maynard and Johnstone [ 1974] reported particle and electric field measurements in the polar cusp region from rocket 18.127, launched during relatively quiet magnetic conditions. Bursts of intense magnetosheath-type electron fluxes and variable large-amplitude electric fields were compared with results obtained by other types of spacecraft and were interpreted in the light of those data. We find one of their interpretations particularly illuminating in our effort to understand the data in the present paper. Perhaps for the first time they explained the variable nature of electron intensities as direct particle access occurring in small regions within a larger polar cusp region. In their Figure 12 one finds an insert at the left that illustrates the concept of a multiplicity of small, direct access regions within the observed wider cusp region. At that time, flux transfer events had not yet been discovered. After the fact, we are able to see now that they may have been reporting signatures of flux transfer events at ionospheric altitudes.
Most recently, Smith et al. [1986] have used high time resolution (5 s) three-dimensional ion distributions and magnetic field measurements from the Active Magnetospheric Particle Tracer Explorers (AMPTE) UKS spacecraft in order to study the structure and scale of flux transfer events.
They presented instances where accelerated plasma is found in regions with magnetic field components normal to the magnetopause with amplitudes less that 10 nT and time scales shorter than 1 min.
A potential candidate site for reconnection in the polar cusp is the entry layer . As a result of field line interconnection, other boundary layers are formed, such as the low-latitude boundary layer [Hones et al., 1972; Eastman and Hones, 1979] , and the plasma mantle [Rosenbauer et al., 1975] . In all cases the entering plasmas form a relatively thin layer adjacent to and on the earthward side of the magnetopause, and Schindler [ 1979] has proposed the term plasma boundary layer to refer collectively to all the different boundary layers. The convergence of the plasma boundary layer into the polar cusp region needs further study. For instance, electron beams observed in the lowlatitude boundary layer (LLBL) and near the equatorward side of the midaltitude cusp [Burch, 1983] To our knowledge, no features in the midaltitude polar cusp have yet been identified by others as definitely corresponding to flux transfer events. It is important to note that FTEs at these altitudes have spatial scales which can be estimated by magnetic flux conservation and are found to be detectable by satellites. We present here three events interpreted as reconnected flux tubes that correspond to the extensions of FTEs which have penetrated deep into the magnetosphere down to the midaltitudes of the polar cusp.
OBSERVATIONS
The information to be used in this section comes from the The top panels are electrons, the middle panels are pitch angles (1ø-180ø), and the bottom panels are ions. The data are plotted with higher temporal resolution in order to study detailed characteristics of spin-modulated energy fluxes of ions and electrons in the UT intervals of interest (0255: 00-0256:00, 0257:00-0258:00, and 0300:00-0302:00). The top panel of Plates 5a and 5b shows a greatly diminished intensity of electrons above 1 keV and a significant reduction of the energy flux above about 300 eV in the above three intervals. We call the softening of the spectra in these intervals "holes" as we did before. The more intense energy fluxes reach down to 50 eV in all three holes. These electrons appear to be of magnetosheath origin, having been injected into localized flux tubes of the polar cusp, possibly connected to FTEs, and subsequently having been reflected by magnetic mirrors at lower altitudes. As one moves away from the center of each hole, one encounters more energetic electrons on the outside. This pattern of lower energies in the middle and higher energies at the edges is reminiscent of the electron distributions reported by Scudder et al. [1984] 
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, .E-t H&P •. It is interesting to note that the DE 1 and DE 2 subsatellite tracks,intersect at 0243:30 UT on day 287, 1981. Figure 5 shows the invariant latitude versus UT at 0930 MLT. The cusp at DE 2 was less than 2 ø wide, inferred from electric field measurements to be shown below. We repeat that judging from the twisting of magnetic field lines, we envision the RFT to resemble approximately an elliptical cylinder with its major axis oriented from SW to NE as mentioned above. Its NW side carries a downward current, and its SE side carries an upward current. The RFTs under consideration were moving in the NE direction, which is consistent with the poleward motion of the polar cusp as observed by the DE 1 and DE 2 satellites, which is not discussed in this paper. Figure 8) is 213 km. This mapping of the RFTs to ionospheric altitudes predicts scales large enough and interesting enough to be studied by radars, rockets, and satellites. The temporal resolution of particle spectra, electric fields, and magnetic fields measured by low-altitude satellites is much better than 0.5 s, which translates to a spatial resolution better than 3.5 km. Therefore the structure of RFTs should now be studied further using multiple techniques. presented herein (see Figure 7) . Empirically, the widths of regions with RFT signatures due to ac/dc electric and magnetic fields are broader than the widths of the measured RFT hot-plasma signatures. Therefore ac fields may correspond to these and other regions carrying field-aligned currents. The observations presented here deal with the finer scale of midaltitude cusp structures and provide urgently needed evidence in support of FTE signatures being presented in a region far removed from the magnetopause and the ionosphere. The RFTs are short-lived, spatially confined, fresh individual injections of plasma that power the polar cusp, which may also be a manifestation of a temporal phenomenon owing its existence to the reappearance of Our most important conclusion is that the data of particles, electric and magnetic fields, and low-energy plasma argue in favor of a cusp structure that is extremely variable during disturbed times and allows direct magnetosheath plasma entry via flux transfer events at discontinuous locations. Apparently, the entry layer contributes to the injection of lower-energy plasma as a source region located at lower altitudes in comparison to the cusp magnetopause intersection. The quasi-steady reconnection process appears not to switch off during the absence of RFTs. Thus the combination of FTE and QSR processes suffices to power the auroral phenomena in the polar cusp.
ENERGY-'"'?.•E SPECTROGRAH
We recognize that this is a case study and that the generality of our conclusions is limited. A statistical study may confirm our results and shed more light on the spatial evolution of the polar cusp, which may be powered by FTEs or RFTs in addition to the QSR process.
